BUSINESS STAFF
Mineral Dusts and Radon in Uranium Mines T he Environmental Protection Agency (EPA) continues to assert that radon is a major cause of lung cancer in this country. EPA is fostering a radon program that could entail huge financial and emotional costs while yielding negligible benefits to public health. Justification for the program was the occurrence of lung cancer in men exposed to huge amounts ofradon, mineral dusts, and other lung irritants in uranium mines on the Colorado Plateau. Lung cancer has been reported in about 356 cigarette smokers and in about 25 nonsmokers.*
The circumstances under which uranium miners were exposed is described in a book entitled Uranium Frenzy by Raye C. Ringholz.t I have confirmed and extended her comments through conversations with geologists, a public health officer (Howard Kusnetz), and others who were active on the Plateau during the 1950s.
After World War II and with the beginning of the Cold War, obtaining large-scale domestic supplies of uranium became urgent. By statute the Atomic Energy Commission was the sole purchaser, and it established a guaranteed price calculated to expedite large-scale exploration for and mining of uranium. A region of particular interest was the arid, sparsely settled Colorado Plateau. Uranium compounds often in association with lung irritant vanadium minerals and the carcinogen selenium sulfide occurred there in sandstones (about 90% SiO2). Amateurs carrying Geiger counters were soon finding and mining hundreds of prospects (ultimately more than 2000). Their goal was to maximize the amount ofvaluable ore while minimizing the removal of worthless wall rock. Thus, much of the mining was conducted in tiny openings so small that they were locally called "dog holes." In many of the mines there was little or no ventilation. Thus, radon and its daughter products accumulated in the holes, together with excessive SiO2 dust. Typically, the miners did not wear respirators. The men had a macho attitude, and respirators interfered with efficient work. About 72% ofthe miners were smokers. Nonsmokers with them could not avoid heavy passive smoking. From 1948 to 1960, inadequate ventilation was common even in large company-owned mines. Some improvements in conditions in the mines occurred during the 1960s, but it was only in 1968 that federal regulations dictated levels of radon that could be attained only by carefully designed ventilation.
During the era of high radon levels, monitoring was sporadic. Conditions in only a small fraction of the mines were measured, and that on a few separate occasions. Later, cumulative exposure to radon was calculated on the basis of measurements involving only a tiny fraction of the miners. Some were exposed to more than 15,000 pCi/liter of radon and its products. The level in the average home is about 1.5 pCi/liter. In making extrapolations from mine to home, the assumption is made that residents are in their dwellings most ofthe time and that miners spend only 170 hours a month in the mine. This assumption may be valid for miners working for wages, but not for dog-hole operators, whose income depended on the amounts of uranium mined.
Two major questionable assumptions are involved in extrapolations from high doses of radon in the mines to low doses in homes. One is that no threshold is involved; that is, that humans have no remediation mechanism for a particle damages. There is evidence to the contrary. The most unrealistic assumption is that heavy exposure to silica has no effect on inducing lung cancer. Many studies have shown that silica dust causes lung cancer in animals. Exposure to silica dust produces silicosis and other pathologies. Exposure of human culture cells to silica has resulted in formation of neoplastic tissue. Two articles,.*0 provide evidence for a relation between silicosis and lung cancer and an enhanced effect of exposure to silica on incidence oflung cancer in cigarette smokers. EPA is on shaky ground when it attempts to frighten the public about radon using as a basis a large extrapolation of data obtained from mines laden with mineral dusts.
EPA has no solid evidence that exposures to 4 pCi/liter of radon causes lung cancer in either smokers or nonsmokers. Indeed, there is abundant evidence to the contrary in the fact that in states with high levels of radon, inhabitants have less lung cancer than those in states with low levels.-PHILIP H. ABELSON *G. Saccomanno, G. C. Huth, 0. Auerbach, M. Kuschner, Cancer 62, 1402 (1988 
